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(54) ORGANIC ELECTROLUMINESCENCE ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic 
electroluminescence element that has high luminous 
intensity and luminous efficiency and high color purity, and 
emits red color. 

SOLUTION: This is an organic electroluminescence element 
in which an organic film layer made of one layer or plural 
layers is interposed between a positive electrode and a 
negative electrode. At least one layer of the organic film 
layers contains a compound that is expressed by the 
formula (1) having a naphthofluoranthene structure. In the 
formula, R2-R20 express each independently a hydrogen 
atom, a halogen atom, a straight chain, branched or cyclic 
alkyl group having carbon 1-18, a straight chain, branched 
or cyclic alkenyl group having carbon 2-20, a straight chain, 
branched or cyclic alkoxy group having carbon 1-18, a 
dialkylamino group and diphenylamino group having carbon 
2-1 8, or an aryl group having carbon 6-20. The adjoining 
groups of R15-R18 may form a monocyclic or polynuclear 
aromatic ring. 
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1 0 0 2 5 ] ifc, 4fiX£f|fit9flcfct **1fy- 

/k f-ry-zk ***tVTV-fr. *7isry-/\,i> 

2, 5 -t'X ( 1 -7i-/H -1 , 3, 4-**-9-y 
-/k ^WPOPOP, 2, 5-t'X(l-7x- 

/W-i. 3, 4-f-ry-;k 2, 5 -fx (1-7 

-1.3. 4-#*tW/-/k 2- (4' 
-te rt-/f;P7x-;l/) -5-( 4" -t'7x- 
M 1, 3, 4-jj-df-t^'ry-/k 2. 5 -fx (1 

~j-7W -1,3. 4-^^'ry-;k l. 4 
-fx [2-( 5-7x-;^^^'ryy;i/) ]^ 

1 ■ 4 - fx [ 2 - ( 5 - 7 x -;^drf-vry 
y/W -4-te , 2- (4' 

-t e r t-yf-;l/7x-;l^) -5-( 4" -f 7x- 

;W - l. 3, 4-*7sw-*. 2, 5-fx (1 
-1.3. 4-^r^ry-;k 1.4- 
f x [ 2 - ( 5 - 7 x-;kfr vry y ;w 3 ^y-f 

>\ 2- (4' -tert-^7i-;H ~5-( 

4" -f7x-/w -1, 3, 4-hyry-yk 2, 
5-fx d-i-y^v) -1, 3. 4-byry- 
;k 1. 4-t*x[2-( 5-7x-;kN'jryy;w 



[0026] ttz, mj^mtzm^mmz. m 
^mizmztimmmtmtLxit. 4evj:9 

ITOlg, NESAlKZtffifflSn&lHtXX 

Kfb-f^v^A^ig^fi, §fettt7Ky^7xy 
^Ufo-;i^*WnttHili36«ffli,^*i4. |&ffi 
fCttJ93*i**ttt9Mtt LTii. 4 e V i D'hSfcft 

^A, A. IS, -?-*->7A, ^>yhy«7A. '.WA, 

mmmcomi. mm,, xas^j: gams 

fotiifzmvikoRmmz * vBtf&tixuxtxw 
[0027] *wmimE Lm^t. >j?%<t 
nwMt maimmmmt <Dmzmm^mi * it 

^fet LTtt, T)Vi] V&mHWl. 7)VH 'J±SfflWfc 

MO, . SiN x , SiON, A 1 ON, GeO, , 
LiO x , LiON, TiO x N T i ON, TaO, , 
TaON, TaNj , C%Z&gmm. SEflSM. fflt 

wmxht. mzmmtizmt&Mcoisftbixii. s 

i O x , A 1 O x „ S i N x , S i ON, A 1 ON, G 

ti. ftizmmizW;i-& mnffltk ixn. l i f, m s 

F 2 , CaFi , MgF 2 , NaF*^4LV^ 
[0028] *%9JO«1lE LX=Ht* 9im&<%!ftZ 

izh^XftttmiztZZtimtLw ta. mu> 

1 oxjsLtfcrf *;fc**a* t^. mat. 
7 wwf^s . mmmmy < )v& t ltj±, 

f-/wr^3-;^a-^:, ^'jrnei/y, ,-jfy 
x^y, ^y^f-;^^r^yp-h, ^yjg-fbf- 
/k ^yf-;k7*;l/3-;k ^yf-^yf-5-;k ^ 
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xox-TJwi'y*>. rh^M-oxf-i^y-v? 

rh^M-oxf-Wlx-x^y*: 

[0029] *%HJO*liE L#Fli, jgflt # 
****** - 1 t^tTC** * . *HBB0W«E L*P 

&*. JW^t^^y^-zWIlL-C. m# 

{i5nm~l 0/zmC0®ffl* { atTV^*^ 10nm~ 
0. 2um0)$mtfZl> > izmL\i\ 

[00303 Mummm-s. ziKfmtitm 



K #V70U-h. *i)xXT/k #1/75 K. *y 

fc L-cti. mmm. mm&wn. wwww 
mi*, jjuioiatc, «tREL*T^rnai(i(cm 
( i ) Xit ( 2 ) *>77 vytvitv vrvmt 

. #fe£t::ffcft***«lE L$?£-#S Z b 

54 h»itHBWW)*a. ***** MOT. 7?4rf 

y-^fc#jl(;:fflu£>it*. 

[003 1] 

[Htm] mm$m^x*mi* *>izmi< 

^twi(fl:^j ( p - i ) <o£&) ±£fc£«j (p- 
i ) ^f&m&vmzTj?? . 

[<E7] 





[0032] (1)7, 14-y'7i-^-7' , 1 
4' -x'7i-;H3, 3' -t*77b [k] 7/M"? 

igftx y ^r;K HHcM) 0. 15 g. hU7xX^r 

$ y 2 . 2g. wm&3 . i gatxm^ b y ?a 
3. 6g£\ n, N-x^f-^r-fehrsKsosyy 

3-7*o*-7. 12-y7f;H-7h [k] 7/M"7 
yf>-4. 8 g (9$y*^) N, N-i7*?jV 
*;k^7$b\ N , N-^f-yPT-fehTS H (1 : 
1 ) &£$?83 2 0 5 y y >y hMZt\\lX8 0'CX'mfr 
LfcS»*-«Cjll£, |3|SST2 4^iaMM^ ! l £ L 

mm. mMz2wmzmxmi. 

)V*?ye 0 0 5 y y y h*TttfflLfc. ttfflftfcftflr 



= 1:1) T«HLTIWlfl5BWfB*4. 2 8g (4. 
7 25y^/W) Sr^ (JR^5 2%) . Z<7)i><7)it. N 
MR, IRSUfFD-MS (7-f-^HT-< 7a-^*3 

y?xM ) toaase k <t o . 7 . 1 4 - x 

7' , 14' -^'7xx;P-3, 3' -b't7h [k] 

7)v*?>t> {m\iz}ivzmmmm%2) bn 

[0033] (2)ft^*(P-l) 
JS^trh h y ?A 2 . 4g, il*J!g'(t;T;WS x^A 1 2 g 

*«S8^15 0X:TJllJ!HWfL,TJMIlU 

7, 14-y'7xX;P-7' , 14' -^7xX;W- 

3,3' -h*^7b [k] 7/M"5>-Tyi g (1. 1 
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^ixmm itzm&mmnz. 2 mm ( 2 0 s y y », 

0. 4g£#£. £<9i,<0{4, NMR, I RJ&XtFD — 



Ms^m^izxy)^ {t&to (p-d tHjgUi <jr$ 

4 0%) . 0 OX^JUb, «U&*ifc5 ( b)Vxy 
+ ) 623 nm„ 

[0034] &m2 Utii® (P-2) £>£)£) 
( P - 2 ) *>6«iW£jaTfc*-*\ 

[fc8] 




[0035] (1)3- (7, 14 -x*7x-/l^-7h 

[k] 7/^7yf-;l-) *"7§tf>£j£ 
T/^y^sTF, 3-7n^-7, 14-x*7*-/W 
7h [k] 7;^5>-ry8g ( 1 5$y*/H £x- 
r;n 5 s y y 7 h;k h^x> i 5 o s y y y h /wc 

®frL. -3 0°Crt>£>-4 0r{c?&iPU JS#L&#/o 
n-7f^y^AM^>1g?8 (BuLi : 15S'J 
W tjTFLfc. »**llMrVC2 0iC* , eJHa§*, 
l«MHH*Lfc. &K-7 O^T'&JSiSteftaU h 
'J* hdf y#ny4 . 5 S y y «y h;K 4 5 S y*/P) 

<7)x-f ;p^?si o s y y y b)^^ < qmrit:. 

*te2Nffl8*Jn*T«ffLfc«L *M*4HtU H 

s ( 1 0 5 y*;W fcftfc. ClO&cDkt NMR, I R 
WFD-MS<DWMlZ±y)^ 3- (7, 14 -y'7! 

[k] 7/W9yr-z&) *>7K (*ltti 
•»t*M»<l-2) ) fcRfcU: 0D»6 7%) . 
[0036] (2)+ia*(A-2) O-^JS 

r;^>-^arF. 3-7*0^-7, i2-^'7xr:;K 

VV [k] 7/W5yfy (*lfc*$W-*IBSB ( 2 - 
2) ) 2. 4g (5$y*/|,) tx+),yjr\)x—fi>5f 
*^)VX-y-)V 1 0 0 5 y y -y h;W3fc&»U f-b7* 
^(h l j7x-^*X7^y)A , 7y')A0. 2 5g£ 

Jnxx 1 safiHiff Ut. x^y-;p2 0 s y y 

•y WWCitA^SUt (l)tf)3- (7, 14 -y'7iZ 
;W-7h [k] 7/^7>f-;l') *>>i?3. 5g (7 
5 y*/M $-jD^T 1 54HBSWtfc. *t2M«|W- 
h U »7.McS«2 5 5 'J y >y hrt^JniT, 3Iii!agf#£ 
2 4*H«Wi. Rjeti, 8I^^Dap<^yS:jDi 





W*Jll*T«!«U JWIt«*Lfe. WUVMrtJ* 

>=6 : 4 ) , C«HL,-CWIfi<0B«tt*2 . 7 5 g 
(3. 2S'J^) fcftfc (JR$64%) . £<Dk<0 

*Stt*«MB*(A-2) fcRjgUfc. 
[0037] (3) {kism (P-2) crtOtfS. 
mfcr? 2 . 2 g ( 3 . 8 4 5 y W . $|*Jg<ft:7 
2 . 4 g ( 9 S V VU) ^ffibK^y-fe>6 0 

$ y y -y h*fcft*.?ttx4ree, aas^Tt. < 2 > 

(O^Sft: (A-2) 1. 2g (1. 4$y^/W) ZKy 

*>6 0 5 y y -y wwcJnM? immz-mztai 
T5mmmm->tz. mmtmitm-h. in 
&I8M2 0 0 5 y y -y bfrZMi-amL. imm 

#81 LT. MS*. fHWHWc-rafrU KIT? 7"*^ 

^nvh/77^- miUm ; : i^o/M 

^^=8 : 2 ) •C^UTIII^OBWftO . 4 g 

(0. 47$>J W Sr#^ (JR^3 4%) . icotco 
li, NMR, IRSt^FD-MS^ai^t.tO'ft;^! 

(P-2) tmfelti. ■WC2 5 0XUa±» 95IR&^ 
^(h;Pxy4>) 6 16nm. 

[0 0381^^3 (ft^«(P-3) <^*) 
^«2<0 (2) CtJWC. 3-70^-7, 12-^* 
7x-;Ky>/[k] 7;^7>r>co^*)i)t. 

(2-3) fcLT3-7n^-7, 8, 9, 10-rh 
57x-/P7/^5>"f^fflV^Cfc£«1.{iR«fclL 
-fE-^j (P-3) Sr-&«Uc. ff^^^iM 
SKfe^fif » *) s fflUSJi 2 5 0 tm?* -3 . JBP 

1,2, ^mAmsm^sk. tmummg 
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£fi£094 Otis® (P-4) ?>£j£) 

-££01124) (2) fctJ^T. 3-7o*-7, 12-y 

(2-4) fcbT3-7o*-8. 13-x7i-W 
7h [k] 7/P3j-5y-fy*fflV^;fcjaWiH»fcL, 
T, (P-4) ££j£Ur. *#£>ii£ft£!B3l4JI 
«fi««ft-C*9 . 8l£l42 5 KB 
1.2. +ISIftA&^B6^^ji:. {-OfUHRifcJt 

[0039] 6*M5 (ft^*(P-5)<^jft) 
&tM20> ( 1 ) Cfcwr. 3-7o*-7, 14-y 
7i-;Pt7h [k] 7;l/^5^-f^<oftbOfc:. 3- 
7o*-8, 13-i/'7x-^7h[k]7/^5y 

T. JS^f ( 2-5 ) b l/C 3 -7*0^-7, 12-v7 
*^K>V [k] 7J)s*7>T>0)tth'Ot l Z. 3-7 



n^-8, 13-y7x-;l't7f[k]7;^5yf 
y^fflV^itJaWiFWfcLT. fc£W (P-5) * 

142 5 omhT*o>t. 0(1. 2. ^EftA&tf B 
Wft^Si:. ( **1 fc 

msm6 (ft*»(p-6)<o*«) 

^lSW2«> (1) fejS^T, 3-7o*-7, 14-^ 
7x-;^7h [k] 7;M-7y-f>tf>ffcbD£. 3- 
7o*-8, 13->''7xr.;H-7h [k] 7W5y 

fcl/t. ft44b (P-6) ££fi£U:. #fe*Ufeft^« 
aJUStfe^fefliTJ) 0 . mmt 2 5 0*CJ2LhT*ofc. 
Hfil, 2. 4>IB»AftVB»ft^*i:. coiRJRfifc*; 

[0040] 
[*1] 



law 



' """ 
n=JMCM>~ci-ti 




VMM 

■=fMMMMMl 


B&ftAi 




•egg 




+4 


























"4 


4^ 


4^ 



(629nm ) 



M 

(aiBrm) 



(619m0 



P-6 

(artnm) 



[0041] £J£#J7 ( P- 7 ) <D^j£) 

±mfc£* ( p - 7 ) <^i£gi»sjaTc^r. 
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[0 04 2] ( 1 ) BSgft (B-7) 

&&m2co ( i ) tmuzix. mm a-7) t ix 

3 - (7, 14 -y7x-^t7h [k] 7/M-5>f 
-)V) ttmiHtfLL. £tfm2V>{2) iZti^X. 3 
-7*0^-7, l 2-y'7i-;Kyy'[k] 7/1^7 
^■f>-<9ffcb9fc. m (2-7) iLT5-7n*7 
/^7yrySfflV^T+^ (A-7) ££j£U £j£ 
M2<9 (3) t|iI«c7)^ftt'iS^^-?THIg* (B 
-7) Sr&fiSU:. 
(2) 7o*# (C-7) <9£j£ 
ffimft (B-7) 9. 8g ( 1 5$y*/P) J/** 
/l^/kkT SFIOOSUU? h/Hc*j*U ^ 
*/UAT$ H 1 0 S y U >y hJMcN-ynAa^K-f 
S H 2 . 8 5 g ( 1 6 •= y */V) 0 
iCfcTStFLT6»«BWPLfc. KJG»£IEe*3 0 0 
5 y y </ h*fciii£'C£j£LfcB***jMU 
A\ *W*?8»l,9. 2gO||«&ffi3ftMfc. CIO 
tcOfct NMR&tfFD-MS£>ai5£fcJ;K). aftKO* 
/7n*ft;(C-7) (MStTiHlO^o^flcSrSI 
B) fcHeUfc (IR$84%) . 
[0043] (3) ftgft (P-7) <^J« 

y#X5«T. ( 2 ) ?)7n* f* ( C - 7 ) 1 . 
5g (2SWU) (,ZiSyx.~)l'7§.>0. 36g 
(2. 1 Sy*/|/) , m/t?S^Al 20ra g> by 
X (t -7^-/1/ ) *X7>O120mg, ^hy^At 
-7h#>-H404mgSrb^xy50 Sy y >y 

s y y -y mi***, ne* 2 0 0 s y y >y hn*jo£ 
fc. ^y^y;^5A^nvh^77-f- (jStfjag;^ 



: i??WM?y=8 : 2 ) T'#UILTJI#£<D 
it£® (P-7) 0. 6g(0. 73$y^;P) fcfcfc 
0K$3 6. 5%) . «^(42 5 0XmT*-)fc. £ 
OtOli. NMRSVFD — MSCDSJ^KJ: O'fbnft 

< p - 7 ) k roe tfc. i^^Kocuxfi^Rji ( h 

/t'xy*) S:«2fcS1-<, 
[0 044] £j£0V8 
(1) BBWMB-8) 

^BKM20 ( 1 ) (CiJlriT, 3-7*nt-7, 14-^ 
7x-/W-7h [k] 7;^7>f^i)0t, 3- 
7o*-8, 13-y'7x-;^7b tk] ~7lV*yy 

T>zm^xm a-8) ft-^jftu. <2)(c&» 

3-7"u*-7, 12-y'7x-;Ky/[k]7 
/M^-f^fth 1 ^ «B(2-8) fcLT5-7 
Ot7;^7>f y£fflvvc>f|g#: (A-8) 
U ^«ffi2<0 (3) kB«^faT8Hfc*fffcoTJH 

(B-8) ££j£Ur. ifcfc, ^*0!7<O (2) f: 
H»fcLtrot#(c-8) *^SU (3).kH« 

t lt x ^;wr $ y-fCSrtf v ^m&wki&n ( p - 

8) *M£Lfc. Hjfttt2 5 0iCJEU:-C*-jfe. SMfc 
[0 04 5] ^l£M9 

^jfi«2o ( i ) tmmzLx. wm (i-9) 

U (2)fc*Nvt, 3-7o*-7, 12-y7x- 

;K>y [k] y^^y^y^ftipOt. ®B (2- 

9) £LT9-7o*7:x^*:y£ffll<vc4>|3Jft (A 
-9) fr&jSU £j£ffl2 (3) fcPffltofirSj-CSMfc* 
ff&oTHSftt (B-9) fr&SLfc. £j£097 
<T> (2) tnmzLxru^W (C-9) £-&£U 

(3) tmmizLxi?7±-)VT$Jtt.ifi\\mfr&<n 

{t&fo ( P - 9 ) fc^jftLfc. M&\±2 5 O'CtLhT-S. 
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[0 04 6] £{£0H 0 

£*W2*><1) fclWrLT. JKB< 1 - 1 0 ) 
j£U (2) fcfcWt, 3-7*D*-7, 12-y'7x 

-;K^/ [k] yjvtjy^vnKb*)^ wm (2 
-10) t LT l -rat^^vfcJflvvciMa* 
( A- 1 0 ) ££fifcU 4&0I2 ( 3 ) kPHJto*ttf 

mfcZ'ffKcixmmft ( b- i o ) nwtLfc. <kk, 

£j£#|7?) (2) t»Lt» (C-10) £ 
£j£U (3) kHWfcLT^x^rsyft^ffv^ 
JI#fetf>fc£!t!j ( P- 1 0 ) fc^jfcLfc. Si^li2 5 0 

[0 04 7] Mffll 1 

&am20> ( i ) kHUMcur, m < i - i i > 

j£U (2)£&ivt. 3-ro*-7, 12-y'7i 
-;K// [k] 7/^5yryOfti?0t^ Em (2 
- 1 1 ) t IX 3 -^o* tf ^y£ffl^T*(affc ( A- 
1 1 ) ££j£U £fi£0«2 ( 3 ) fcH*tf>:frBrC*fl:* 



tparoTHHi* ( b- 1 1 ) zn&ifz. mz. am 

70) (2) i:H«(ctrrntft (C-l 1 ) 

U (3) i:B«fctT^7x-/prsyfl:*frV« 

fe<0ft-&tl ( P - 1 1 ) 5~£j£L*:. Ht£(i2 5 0°CJJl 

[0048] ^0111 2 

£j£092?) ( l ) fcHttfcl/C, m ( 1 - 1 2 ) 
j£U (2 ) £*$Wt % 3-^^-7, 1 2-y'7x 
tk] 7/1^*5 V^Oftb 9 lc. M1EK2 
-12) fc LT 5 -7n*7x-)-y7.i^y£JHvvc#ra 
#(A-12) *£*U £JSW2 ( 3 ) fcpffltottfc 
TSfc*fr$roTflBWIc ( B - 1 2 ) ££fi£ Ufc. & 
£*W7*> ( 2 ) fcPW(CL"C7*n** (C-l 
1) **J*U (3) i:P«fcLTS>7xx;WT5y'fc 

$rffv^n#fe(^k^3 ( p- 1 1 ) *4&Ln. mmt 
2 5 oxxxkvb^t:. sm^^mmm^ < h 

[0049] 
[312] 



0 
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IS 

IS 




cl zi il sl zl zS 





[0 0 5 0] Jfellfll 

2 5X75X1. 1 mmt-f XO#5*S8iJhf;:. H£ 
1 2 0 nm^ ^y^A^XK^^^^^SHMffiSr 

IWUfc. S1*FETPD74fr6Onm0g3£IGt 
Uitfc, *tf5±fcTENPD 2 0 nmOWSlClStL 

fc. x^Tfrntftk ix±m^m ( p - i ) fcTie 

DPVDPAN5rftlit2 : 4 0-CHIMHIU IPS 5 
Onm<0«iaWMi*JKlSLfc. »6fc. A I q (8- 
tVX3*is*SV y<r>7fr$-iy&m) £l0nmO 
WeffcHStW:. TPD74 . NPD, fc&fa ( P - 
1) : DPVDPAN&tfAl q*^$^T=SfSS 



SLiFfcO. 2nm«0W3fcj|MfU &WC'7/k$- 
1 5 0 nm<0W8fc|»Ljfe. Z<7)A 1/Li F 
JiUffit LTIK . £ttJ3fcl/CtfilEL#F*fBK 

1E5. 5V, f%Kft2. 78mA/cm2 (CT, 1 

1 2 c d/m* «jMyubw»4>it, &mmm < o . 6 

4, 0. 33) , ?Bft»«:2. 3 0/W-*y/WT'& 

[0051] 
[ftlO] 
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[00 5 2] HSSM2-6 

mm 1 KfcWC . ( P - 1 ) coith 0 tC, ft£ 

*(p-2>-(p-6) im^timhimmzLxt 
[0053] mmmi 

mmm 1 £t>v vc . mmmt ixit-s® ( p - 1 ) : 

DPVDPANOffcbOfc. -ffc^ft (P~7) : TIED 
P VT P Srfflv vfcJ20WSKfc LT#&E L^Srfm 

[0054] 

[-fbi 1 ] 




[0 0 5 5] 2 

HS&flamcfcwc. -fk^fe (P-7) (OftbOt. ftOr 
% (P-8) ~ (P-l 2) i&fflV^J^Wi|SI«t tT 

wtSEL^sr^sL^. zm^m^MEe. 0V 
-e<omss$s. urns, s^tfe. &®mm%u 

[00 56]HSfiffJl3 

Hifi^S 1 KtJV . f&ftttf-ffc bT<fc&tl ( P - 1 ) : 
DPVDPAN?)ftb»)fc:. -ffc#8!J (P-2) : TIED 
D AF ( 3 , 1 0-t'X (iS-p-bVJlTzS) - 
7, 14-y'7x-;H7*t7h[l, 2-K] 

[00 57] 
[ftl 2] 




DDAF 



[00 5 8] HSS0U4 

HSfiffil 3£i3WT:. fBKff^t bTftl^J (P- 
2) : DDAFOffcfcOK, (P-9) : DDA 

ioo59]immi 

mmmnza^x. w&m ( p- 1 > c^ft^ot. tie 

-ft^J(P-O) (5, 10, 15, 20-fh77x 
-)\,\LXKy*/{5,6) A VtJ (l,2,3-cd:l' ,2' ,3'-lm] 

^ >j u y ) *m ^txmtnwz lt^dse l^t* # 

ISU:. ^^cS^fiSiE€£E8. 0VT'?)€s£$ 

S 1 iZTjkLti. 
[fcl3] 




P-0 

Jt«#92 

l»Wl3Ct$Vvc, tt£$J (P-l) cOftbOK. -fb 
£® (P-0) SrfflV^mt-(il^«^LTW«ELST 

[0060] 
[S3] 



[0061] SlCiU* ILnw v r L , — 

(P-14) £fflV>fc!§tem~14<3*f8EUfrP 

-^Vf-tffifeLTtgffiU^ iftWJU ft^Ba (P 
- 0 ) SrJBv vfcJtKW 1 L#ftt, lOOcd 



062 

< i ) x;± ( 2 ) T'mtiztt&ytzmmmcom 
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